Introduction
Enterocutaneous fistulae (ECF) are common postoperative entities in patients submitted to repeated laparotomies for severe intra-abdominal infections, mainly when the abdomen is left open. These fistulae cause large volumes of fluid loss, leading to severe dehydration, electrolyte imbalances, and malnutrition usually resulting from intestinal failure, contributing to morbidity and mortality. [1] [2] [3] Until the corrective surgery, parenteral nutrition (PN) provides nutritional support; however, it is complex, expensive, highly demanding of expert nursing care providers, 1 and has catheter-related disadvantages. Alternatively, enteral nutrition (EN) is advantageous for gastrointestinal tract (GIT) protection, presenting lower incidence of infection, maintaining gut mucosa and pulmonary immunity, and limiting intestinal atrophy, which is associated with prolonged PN. 4, 5 However, EN has the disadvantage of usually requiring a nasoenteral tube for diet infusion. 6, 7 Fistuloclysis is an alternative method for EN infusion, and has been successfully employed for the management of patients with high output small bowel fistulae that have at least 75 cm of intact distal small bowel. 2,3 * Corresponding author. Tel.: +55 11 9 7488 0051. E-mail address: adriano.pflug@gmail.com (A.M. Pflug).
Usually the management of ECF begins with PN for two or more weeks, after which it may either be continued or substituted with EN. Fistuloclysis may be an alternative if PN causes severe adverse effects, if oral feeding increases fistula output, or if prolonged nutritional support is required. 1, 8 Others have reported successful use of the succus entericus collected from the proximal enteric stoma using an appropriate pump system for reinfusion through a rubber catheter with a balloon into the distal fistula or stoma, aiming to provide adequate nutrients. 9,10
Case report
A 42-year-old woman was admitted to our service in February 2009, with abdominal pain, malaise, weakness, and an enterocutaneous fistula at the site of a previous ileostomy that resulted from a left colectomy in 2006 for a bleeding sigmoid adenocarcinoma, followed by an additional six laparotomies for acute abdominal obstructions, and a final laparotomy for the ileostomy closure. She reported permanent use of vasopressin, prednisone, and thyroid hormone since a hypophysectomy in 2004 for an astrocytoma. She presented with severe electrolyte imbalances, malnutrition (anemia, hypoalbuminemia, and muscular atrophy), and sepsis. A CT scan showed intra-abdominal fluid collections. Two days later, a laparotomy was performed with six segmental small bowel resections. A mesh onlay was employed on the fascia to strengthen the abdominal wall. A skin dehiscence occurred on the 7th postoperative (PO) day, followed by a proximal jejunal high output (1.5 L/day) ECF, confirmed on the 20th PO day by a contrast X-ray evaluation. Five fistula orifices on the dehiscent abdominal wall were observed after the removal of the onlay mesh, with the proximal fistula at 20 cm from the Treitz angle. Total PN was initiated on the 21st PO day, but two septic shock episodes from catheter infection and frequent hypokalemia occurred, requiring catheter replacement. A fistulogram on the 47th PO day showed no contrast leakage through the distal EC fistulae. A Foley catheter (FC) was then inserted into the distal fistula opening for fistuloclysis EN starting with an infusion of 10 mL/h of a 1.3 kcal/mL semielemental formula, progressively increasing to 60 mL/h, while PN was decreased and interrupted 2 weeks later. At that time, a regular Foley catheter was introduced in the proximal fistula and a triple-lumen Foley catheter in the distal fistula, replacing the initial regular one. These catheters were anchored on the abdominal wall with insufflated cuffs, and the proximal and distal Foley catheters were connected through a diet infusion pump (Fig. 1) . In order to prevent bubbles from the intestinal tract from damaging the pump, a water seal system was developed (Fig. 1) . The triple-lumen Foley in the distal fistula allowed simultaneous infusion of fistuloclysis EN and chyme from the proximal into the distal fistula. The chyme was collected from the proximal fistula into the distal in order to enable the introduction of a low residue diet. In order to prevent small leaks around the FCs, maintain cleanliness of the abdominal wound, and reduce the size of the dehiscent area, a vacuum-assisted closure therapy (VACT) was employed.
Two months later, the albumin level had increased from 2 to 3.5 and the body weight from 55 to 57 kg. The muscular trophism also increased while the body edema decreased and the patient's physiological conditions improved. After 112 days from our initial surgery, 64 days with fistuloclysis and 50 days with recirculation of chyme, an elective relaparotomy was performed: almost 1.5 m of small bowel was removed, followed by one entero-entero anastomosis with an estimated 2 m of remaining small bowel. A two-layered mesh bridging technique was employed to close the abdomen without tension. The patient was extubated on the 3rd PO day, left the ICU on the 5th PO day, started receiving an oral diet on 15th PO day, and was discharged from the hospital on the 30th PO day. A skin dehiscence occurred, exposing the mesh on the 7th PO day, but did not delay the patient's discharge. Six months later the patient was well, with no enteric fistula.
Discussion
In the present case, owing to hypokalemia and septic catheterrelated complications, as well as the short (20 cm) jejunal segment proximal to the fistula, a fistuloclysis was started on the 48th PO day. This was associated with an early increase in the serum albumin level and body weight, as well as the decreased body edema, allowing PN interruption within 2 weeks (63rd PO day).
Chyme reinfusion reversed the hypokalemia, and, associated with fistuloclysis, prevented further disturbances, allowing the patient to maintain a satisfactory nutritional status.
The increase of the small bowel caliber and wall thickness reported by other studies after receiving nutrients via fistuloclysis 1 seems to be corroborated by our findings as shown in Fig. 2a and b. Although the exposed external recirculation of chyme is considered anti-esthetic, the addition of the VACT allowed for easy wound care, without the anti-esthetic implications reported by others. 1 Although based on the same principle of extracorporeal circulation of chyme, the technique employed here differs from French studies 11, 12 in that while they used only a chyme aspiration-reinfusion system connected to a karaya gum on the abdominal wall, the dehiscent abdominal skin forced us to use an additional Foley catheter. Furthermore, we also employed the fistuloclysis for nutritional support.
Conclusion
The use of a simplified system with a double-lumen Foley catheter for chyme collection from the proximal (after 20 cm jejunum) fistula and a triple-lumen one for chyme infusion into the distal fistula simultaneously with fistuloclysis allowed for successful management of a patient with multiple jejunal fistulae exiting at a large abdominal wound that resulted from dehiscence and skin loss after multiple laparotomies.
Further studies on the physiological effects of chyme recirculation would add more data to contribute to the clarification of this complex issue, but we believe that patients with high output and very proximal enterocutaneous fistulae can be successfully treated with fistuloclysis and recirculation of chyme. The improvement in the patient's nutrition, as observed in this study, is probably a major contributing factor of a positive postoperative outcome.
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